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[*** 1 1 

(A) A7v>)AMtl> 
&&X\ ZOn-yyy ?)V (Cone Angle; 0deg) 75 ? 1 7 0 — 2 0 0 $0^;*. "7 'f >"ffc-n" 

Hfci] 




< ti> im<Dm*z^tsm.mm.o - 1 o^m^m^x y)mm^z^^^x^xi> 

Sfc. A 1 t A 2 ^ftl~5«7J^'jr/i, M5~2 0^it^l<li* 

uwtvmwz tzii^m., 2 ~ 2 0 «tt f ltv^t ^ i < , a^a 3 ^* 
. Rmm. 5~2o om&i> l < mm&ommz tz^^m, jmwz - 2 0 <«m3ft£ 

MLtv>tUv> 0 mfi 0 3: fctt 1 XhZ> 0 ) o 
[f» 2 ] 

HUIB (A) , (B) , (C) 

(d) ^mr^^-^Mt^m 

flTJ^-'JA^Il (D) ^^WMt&ty) (A) <7V?7^ 

A 1 ^AJ^SfclK 0. 1-2 0 O-^^T'^^i lc|B«<om 

[W*«3] 

#-J&^jM^ kfv^n [2. 2. 1] 2 -^^»7t^>t1-^#^O^y 

x n-%z>$tfrt>mi£tiz>&-% < ti> im<Dit&m<D^teTxm^*itzWMx>$>z>z.b* 

tfv^n [2. 2. 1] ^7*- 2 -^>i3 W/J £tiR*ifcl - 1 b<omtim& 
^ loJ^±^ri-^ev^n [2. 2. 1] - 2 -x>i»$|ETt\ «rf3 (C 

) zi&mLfz^ 

BUlB (A) jSiCf (B) £«IU SkK&gKJ&^T (D) ^$£7^5~*A<t^ 
5 ] 
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mmm*. Tia-fts; (2) -isfcii (2) - 2 -e^s >m<b-^% 




Kb 3] 



/Si \ 7 

R 2 O-^ 



(2) -2 



(* (2) -1&£<« (2) -2t», R 1 , R a »i&»KiF-Jfcl - 1 OOT^/Hk ~> 
k (i 0 - 2 nliOt it it lf^^o ) 
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I***] mm* 

[0 0 0 1] 
[0 0 0 2] 

mtLx, issawtt. Kswsfctt, «7fcatv^#m^^"t^>> (£->*n 
[2. 2. i] 'n? 6 * -2-^) m<o#unm^^s$tLTv^ 0 

[0 0 0 3] 

. 2. 1] -2 -^>) tm*frm&<o%'V )i<m*m-t-2>m£*i'-7 4 >t<ojt-m 
&&&& i # ^ (D^mm^M ztix^Zo 

[0 0 0 4] 

/^^V^^^ft^^l-^^^-V^-f >ZMflMM&m*, NU Pd, TU Zr. 

c r %t°<Dmm£mik&mzm^?zMm*m^x : m®L*u-7 4 >m**#^#ijnm^i-^> 

- t K i 19 # h KX § £ (#J x. ti\ 1 #bb) o 

[0 0 0 5] 

^mmffBLtLxm^tbtix^tz {$mw?xm2~~i l&xmwtxMimm) » 

[0 0 0 6] 

^*v>?-T-*>miiL : Ft Lxm i &mT-*>-t>mbivx\^& (#^^2-6^ 
x mmffJcffi 1 2 mm) o 

[0 0 0 7] 

I > 

1) P 

2) 4"!£?>*x-7 ^^fci±T5 

3) P d#-f-*>o5fv>#>7>*-T-*>fc&«9 7 *>&<7>1k&%!jtlzte)]/4 X 
m& ff )*'>%£fzl±T)\'5.-*7&<D4k&!y>) 

4) ^T-^-^-Mt^ 

1) f ttO**-7>f >^7^ Xb^^riefWiii-^P d-fb^-t? 

2) Pd#^*><^w#»?:/?-7-:*>t&l9 9 -S'f fctt/l"f J* 
* -7 3t £ £ {± T * 5 ^ * A (Dit&m 

3) ^T;V5 --7A-fb^ 
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<nmmii> 

2) P d^^^-x^^v^^ >*-T-*> tta n i % j * y&cDik&W 
<)liKiv> 

1) cr-T^^K a - 7 'j -;K ff -7 U *££Pd-Ci»#*#-r**ttK-*--*Ki 

2) >i/>r xHMt£-» 

v»4 0 Lri>Lfca*?>^ <r-7;v*;K <r — 7 V — ;w »r-Ti;n/*iTd-CiBf^-**i-* 

[0 0 0 8] 

CltLibP dfl:^»**tf^Jft^*|j[||ttl)irJHJWOT i . Z Ht^W&^tr#jS53^ft&«fc 

[0 0 0 9] 
[0 0 10] 

fi^Rj6$*T, *«fromre#t***fi:^ft:**js^sxe*aiis'^i-s3&«, co«t 

[0011] 
[0012] 

[»fti«l]*i!||B|P»3, 3 3 0, 8 1 5* 
\mfr%U2 ] #PS^p 5-2 6 2 8 2 1 *2r« 
[«f«F*K3l Hi^&M^O 0/2 0 4 7 2* 
[!|ftf4] *i#fi=i6, 4 5 5, 6 5 0* 
»*15] #§i¥l 0 - 1 3 0 3 2 3*2r# 
[#l^»6] #M 2001-9803 5*<&m 

[^t^Jtl] Christoph Janiak, Paul G. Lassahn, Macromol. Rapid Commu 

n. 22. p479(2001) 
W%fW%1&2\ R. G. Schultz, Polym. Lett. VOL. 4,p541, (1966) 
[#Mf Bl\£i$fc3 ] Stefan Breunig, filhelm Risse, Makromol. Chem. 193,2915(19 

92) 

[#M#ff:fc$fc 4 ] Adam L. Safir, Bruce M. Novak Macromol ecu les, 1995, 28, 53 
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[##BMClBt5] Joice P. Mathew et al. Macromolecules 1996,29,2755 
[##M\£f?i)i 6 ] Annette Reinmuth et al. Macromol. Rapid Commun. 17,173(199 
6) 

B. S. Heinz, Acta Polymer 48,385(1997) 
[f&fcWXM. 8 ] B. S. Heinz et al. Macromol. Rapid Commun. 19,251(1998) 
I^MWfrXlfc 9 ] Nicole R. Grove et al. J. Polym. Sci. PartB, 37,3003(199 
9) 

[##ff\£i£l 0] April D. Hennis et al. Organometallics 2001,20,2802 
[W&fFXffill 11 Seung UK Sonet al. J. Polym. Sci. Part A Polym. Che 
m. 41,76(2003) 
I^teWvfclR 1 2] Macromolecules 35, p8969- 8977 (2002) 

[0 0 131 

mm & £ o^i 

[0 0 141 

(A) ^v^Mb-g^ 

(B) -i mt&m, ^*>-147;v3;-^Mb^i3j:tF;W*mt£0 7;v5- 

(C) M3-15W7)V^)l/i, y^OT^^WT'J - )V&frhM&titzW 
&mX\ u-yyy ffjv (Cone Angle ; 6 deg) 7 0-2 0 0«*X7-f Xb-g- 

Ltv^ ; 
[0 0 151 
Ubi] 




[0 0 161 

(^ (i) 4>x Ai-AUi^izrtimmzfcmm.^ ^*y>m.^ ®mm.i~i 5<dt 
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[0 0 17] 

ZfiLfrThWrniP^ frfB (A) , (B) , (C) 
(D) ttr;v§ -^Afb^ 

»T;i/^^^A-fk^-% (D) O^Prfi^\ *SV Mk&Vo (A) OA'yyf 
A1^7Ag^Sfc»|, 0. l-2 0 0W*4iWiU», 
10 0 18] 

. 2. i] ^7*-2-^>m&*^-tz&mkz> i e;*i'-7 4 >t 

[0 0 19] 

kfv*n [2. 2. 1] ^7 p ^-2-^>*3J:l>Vt^(±M^l - 1 5^)M*tl 
Sr loJSL_h^r-t-^, tf«>*n [2. 2. 1] Ar?-2-xv(|*fl:«)m^ UfrlB (C 

HUB (A) ijiof (B) fcigiwu S^c&iifcj&CT (D) *«r^5-^ A-fk^ife 

[0 0 2 0] 

m&lWw. ria-^ (2) -ittzi± (2) -2x~%tzti&mk*\>>-7 4 yjMb&m 

[0 0 2 1 ] 
UK 2] 




[0 0 2 2] 
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[ft 3] 




- (2) -2 



[0 0 2 3] 

(55 (2) -l*3i« (2) -2*. R\ R 2 itRmw^WLi - l 0©7;^;vi, v 
* n r ;v * )vm t tz \t T y - Si^fc flHfclfe-c * 0 > 

y &mm& 2-4 oi&to^ * - )v<D7m&<oTmmt?$> n , 
[3£tK«*] 

10 0 2 41 

& ci t 5&*-c § & o 

[0 0 2 5] 
[0 0 2 6] 

(A) /<?Vtf-Mt#*. 
&3feT\ a - > T > 7)V (Cone Angle ; 6 deg) #1 7 0-2 0 0O*X7^ ><t& 

(D) #«7/i'$-*.Mfc£1fo 
(A) ;<9y»A^tt 

/^WMb&m (A) hLTfi, ;^5>!)AO*«*/l'#^W[, *«MV 
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[0 0 2 71 

KT'JrJ'BMlU ^tf*>SI^ 1, 2 -v^ n^^r^>y^;l/**>^, 5 - 
y ;v t$)v * > - 2 - # ;v # >WtiL* 7 * jUI, fV7^ ;Hfc0L t7hx 

fc, WfW* 7vfAOh'J (m-hV;V) * * 7 4 WW*? VfJ A^MJy^n 

ol'j V'Bfcffi, 'j ^9 v«7 yr*s)vs<.>*z >x)V*>mM., p-f;vx>7, 

A^v^l&ifO/^i^ A©ti^^7 * tfx (7-fef;v7-b b ±- h) ^7 

y'7A, tfx (AH7nn7W;i/7*F7-H /^^7A, If X (xf;V7i:f7 
•tt-h) ^7^W< fx (7i-;i/7-bb7-fe7-l^) A* if 0>/l?Vtr A 

Wi8-y7-hWM> y'^Da (fj7i-;i'%X7'f>) /^y^A, ^*nn 
tfx [M (m-f'JJ^X?^) ] v*? A, v7*n^tfx [ h V (m-h'J^* 
^7^) ] y^xv^A, y^nnifx [h»; (m-^-y'JH^7^) ] y^v^A 

„ y/n^ex [hU (m-^r-> 'J ;V*XX 4 >) ] -rC9S>«7A, [C3H5N2] 2 [P d 
Ch] ^iiU^y-m [PI13PCH2C (0) CH 3 ] 2 [Pd 2 Cl 6 ] 
X-^Zti&T-t Y=.)V h v 7xx;v*t; 7 * -<) AiM t^7V -7 AO/Nn^vftti 
Igfcmtfmfbft&o ^-hiz^ ^yy'Jfy7-tF^7y^ CPd2 (dba) 3] 
f7 [f'j7x-;v*y;7ry] /-?vv7A [Pd (P(Ph) 3 ) O 7V-^^n?^f 
K, ^yyJV^07^fh\ X'n^-^^-tf:^ 7nn^>-b?;y\ 7n^t7 * l^fc £f(7)yv 

t li r 'J ;w-? 7">*7A/N7 'f K £■ & 0 i©; * x 5> 7 a 4b£-% *> ^ if <b 0 

(b) a ty&fr^mit&m, ury&Tjy^-^&it&m, ;w ^m^r^^-^ a 

^*>1£*»7iHb^£ LT{±, fctx.(fx HJ7x^MMz7Af h7^ 
y^7JHn7x-)l/) **V-K PJ7x-;v*;Mx7Arh7^y; [3, 5-fcfX 
(h'j7^n^f;v) 7^ — ;v] .-Kl/- K F'J7x-j^M-7Af (2 
, 4, 6-h'J7Jy*n7xx;V) ;}?^_ ^ HJ7i-)V*;M;7Af F57xZ^ 
#V-K F , J7*f;i/7> ; E-7Af f7^X Ky^7il/tn7x;;v) K N 

, N-y^f;V7-'J-7Afb7^rX Ky^7Wn7x-^) K N, N — 

•;xf ji/7x'J-7A7h7^y; (^>^7;vtn7x-;v) K N, N-:>*X^ 

^;l/7-iJ-7Af F5*X Ky^7iVtn7x^^) K 'Jf 7Afh7^X 

(^y^7;i'to7x-iV) tfv- h% Fmfbti&o 
[0 0 2 8] 

-f^-VfeT^^-^A-fk^tji: Ltli, tflxtf, l>iJ7x^;^M^7A7f7^X 
Ky^7;vtn7x^) t;i^t-K h >J 7x-;i/*;v^- , )Af h x^x [3, 
5 -tfx (h'j7;vtn^f^) 7x-jv] T;V5-f— h V -7^^i;V77;w^— -j; At- 
h7^ (2, 4, 6-F'l7;l'tn7x-;P) T;V5t~K h^x-MiM-^ 
Ax h 77x-jV7;V? h &fc*7& ? W btl&o 
[0 0 2 9] 

;Wxmt£^7;i^-.7A'fb^t/t US, ®lxt^ = x -Mbr;^ -.7 

xf;l/y*7;Vtn7;V^-')A > xf^yy7^07JK--)A, h'J^ ('O* 
7^tn7x-^) y^-H/i^ MJX (3, 5-77)^D7xiJl/) T;V$x^9A 
> hVX (3, 5-y>'J7Hn^f;V7x^) t;v*^.?A, &^WfbtL& 0 
[0 0 3 0] 

;W xmiio^^^b^t Lxii, 0UxJf, Hjx (^y^WB7x^) 
f5t, HJX (3, 5-y7Wn 7 xr^) *-7^ hV^ (3, 5-^b'J7;^n^ 
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[0 0 3 1 ] 

v^or^^is i^'ru -fr&frbMtftitim&mzft-r u-vryr^ (Cone 

Angle ; 0deg) #1 7 0-2 0 0^tX7-f 5"ft£-!|&'C*;&o 
[0 0 3 2] 

#3&93£j3V*Tl;i\ (C) LT«1<7) «fc ? &3#5e<7)**7 -f Wt^«JB^ 

[0 0 3 3] 

'nft) uit, %i-B.*X7 J >it^%<D^-yy y (Cone Angle ; 0 deg 

) «\ C. A. Tolman (Chem. Rev. Vol. 77, 313 (1977)) K J: o TitJI£ 

*vr* «9 „ temm^t v >m^<om^mmt: 2 . 2 8 a * lt. t y >is^eo© 

[0 0 3 4] 

*l§H^trfflv^ ib ti& 3 - > T V 7)\> : 0 deg# s 1 7 0 ~ 2 0 0 "7 t L 

Tf±, Wili, MJy^nA^>';v*X7^ > vt-7"ff7x-)V*X7r/, h'J 
M^^*X7^, b'J (t-^;V) *7.-7^>, h ') (^V?7^*n7x^ 

;v) *x7r/> mj (o-hu/u) **-7 -r vte&Wff-t L^i>ob Lxmw h*i%> 0 
%tz y •7-t-7fJV-2-lf7i-;V*7>7r/, v- t —"Xf-Jlf— 2 ' —i?*f-A/T 
5/-2-lf7x^;V,t^7^>, yy^n^i/jV- 2 -k'71-^^7 * >\ vv 
* n^v^- 2 ' - i -7n tf;v- 2-tf7x-;KtX7-f S>*l& 0 

]£M r=ittfc, ftkft % Vol. 7, p43 (196 5) J HfB*§fL*^te-C*«T^5 - 
(C = 0) Otol&WMl<oWVL*'<t? Y)\<<D*y7 MI (Avc-o) ^SOcm-'fil 
[0 0 3 5] 

;V7;K-9Ay^n7^h\ 7f;V7;P 5 — -7 A n 9 >f h\ - 

yif^TiK-W^nv'f K > v'7f;v7;V5 -7 A? •< K> h V xf;V7;V 5 
-7A, h'j>f;V7;l'5x')A, hV7f JV7Jl'$-'?A, h 'J A^y^7;v = - 

> 

y7f;V7;H-^AtK'JK^^JLvHotltflf?)^o V^JUT 

t^o^x 7 t ti7;v 5 ^ 7 t (oMiW^^Jtt 1 : i«t 
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(D) «7^^-)Ai: LTfNffii-So 
[0 0 3 6] 

(p) a^zjLi£^iii^i^ 

(A) x (B) , (C) &$>KmX."C* 

CT$<b^«r;v5^^A^% (D) zmm&tLx&A,-e^xi> 

[0 0 3 7] 

^T^^^&t'OT^^T^^^Wk^K h y *+n,Tfr$. a, hjj. 
7;^;v7;^^rt Wt<&» & tiflcfi £ & „ 

*f&9§fc«*#j£##JSMiJ± % ±&(D (A) % (B) , (C) J&fr&XV&WlZJBKX 
(D) j£5h&*ibffM$*t*o 
[0 0 3 8] 

it)ilLTUv^ »iL<lt kfv*n [2. 2. 1] ^?*-2-z-ymik*^ 
[0 0 3 9] 

^JK^ftftSSEiPSi-SBRlcfflv^iiiO-Cg*, Ifv^n [2. 2. 1] ^-?9-2 

tfv^n [2. 2. 1] at*^-2-x^ 
bUv^n [5. 2. 1. 0 2,6 ] r**-8-^>, 
HJv^n [6. 2. 1. 0 2 - 7 ] >t*1]- 9 -^>> 
rh7y^n [6. 2. 1. I 3 - 6 . 0 2 ' 7 ] Kt*#-4-^, 

[0 0 4 0] 

fcfv^n [2. 2. 1] ^^^-2-^>«it^^1-*^^#*^vJ.>'fk^%i: 
tttt, tzkx.\i* 

fcTv^n [2. 2. 1] ^7°*- 2, hVv^n [5. 2. 1. 0 2 ' 6 ] t=* 

*-3, 8-^>, fhr/^n [ 6 . 2. 1. I 3 - 6 . 0 2 - 7 ] Kt**-4, 9-v^ 

^>*>^n [9. 2. 0 2 ' 10 . 0 3 - 8 . I 1 ' 11 . l 4 ' 7 ] sty^m- 5, 12-^Juy 

mSE#2 004-3055311 
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1, 4-tfX (2-tf->*n [2. 2. 1] ^7°*- 5 7** 

1, 4-tfX [2. 2. 1] ^7^-5-^-^) ^*V>^ 

1, 4-tfX [2. 2. 1] ^7^- 5 * f- )V) ^.y^fy, 

*J*?-)V\£X (2-k*y^n [2. 2. 1] ^7°? - 5 -x--)V* v9> 

^f^Hn (2-tfv^n [2. 2. 1] ^7°*- 5 -.x.~;l^?-;v) 

5-lf~;i/tf->*n [2. 2. 1] ^7 p ^-2-^>, 

5 -kf~'J r^tfv^n [2. 2. 1] 

5 -'f V -fu ey f>tfy^ n [2. 2. l]^7°^-2-^> > 
[0 0 4 1] 

1, 3-7**vxv> N 2--*^;v-l, 3-T^y.x;^ 2, 3-v^;i/-l, 3-7* 
9'J^y^ 2-7x^;v-i, 3-7**v^.>, 1, Z-^<y 1, 3 -^^r+h 

[0 0 4 2] 

^■m^m^j^y^mtLx^ tztntf, i, 1, 3- 

^ n * ? ? v :c y £ t^mif h ti% o 
[0 0 4 3] 

ummm^y^yit^tLxit, tztz.^ 1, 4-^*^y^>, 1, 5-^* 

■9- y & t*&mf bti&o 

[0 0 4 4] 

«^yi>fMtLtt±, fetx.lt 1, 4 -v^tt^^v^^ 1, 5 
- v ^ n ^- ^ * y £ t*&mifbti% 0 

[0 0 4 5] 

3|s:^^#^#-^mM^c0pM{±. ZtibV>o%, tTv^n [2. 2. 1] ^7°?- 
[0 0 4 6] 

±&Ltz (A) „ (B) „ (C) isXVt&mfcfcCX (D) tt&Mfi 

^ s _b^co i n %p^y^<Dit&m<7)j£&TKmW:ZtitzWi'kK, *jx.yt$<ott&m turn 

[0 0 4 7] 
[0 0 4 8] 

(A) ©/^y^AMli, ff^l^^^Lt, 0. 0 0 0 5-0. 055V^E 

iWciK 0. 0 1 5 y ^^A^TWM^-r&ifc^-esSo 

[0 0 4 9] 

d If 0. 2-2 0^^0®!^ «FIL<(±0. 5~5^;VO 
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[0 0 5 0] 

tj(A)OPd 1^7AH^^^ if 0. 1- 1 0*;K 0£ L< tiO. 5-3. 
[0 0 5 1 ] 

$ <bK«]-f (D) ^i7;v5-Hft^li> »SMaTfflv^ 

^T^^-^A^t) (D) it. A7y^Mi (A) (DPd 1^7AI?I/;^ 
M#0. 1-2 0 O^^OigHf. ftt t< ttO. 5~2 0^JK7)ilffflV^^o 
[0 0 5 2] 

&j&frmmommmz, ey^n [2. 2. 1] ^7?-2-^>w3k*m-t&&m. 

» (A) ©Pd 1^5Afi?i)k5^ ito. 5~ 1 0 0 o^;voi£fflT?/Bv>&CL ttf 
[0 0 5 3] 

£33. *»WK*v>r, LTlf'>^n [2. 2. 1] -2-x->M3k* 

[0 0 5 4] 

a) ±^<7)v^>'^C0'ft^%co#ftT^ ftMfcjRfl- (A) ~ (C) Sfctt (A) - (D) 

b) &&mm&zv s ±&<oi;^>i$<7)ft&m<7>m>is-®^ mm&fr (a) ~~ cc 

) Sfctt (A) - (D) ©4Ha#*i&Sk jS^UnL-c»«EW«i-&^ffi 
[0 0 5 5] 

^r«7/U5-7A^J»fcw#Jn»# (C) fc^fcLfcfc, (A) (B) 
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